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In the title compound, C24H20N2, one of the ring C atoms and 
one of the ring N atoms are disordered over two sets of sites in 
a 0.615 (3):0.385 (3) ratio. The two parts of the disordered 
imidazole ring adopt an envelope conformation, with the 
undisordered ring N atom as the flap, displaced by —0.118 (6) 
and 0.226 (7) A, respectively, in the two disorder components 
from the plane through the other ring atoms. The crystal 
structure features C— H- ■ N hydrogen bonds and C— H- ■ -n 
interactions, which lead to the formation of infinite chains 
along [010]. 

Related literature 

For the biological significance of imidazole derivatives, see, for 
example: Kumar (2010); Castaiio et al. (2008); Banfi et al. 
(2006); Bogle et al. (1994). For the synthesis and the structures 
of similar imidazoles, see: Mohamed etal. (2013fl,fo); Akkurt et 
al (2013). For puckering parameters, see: Cremer & Pople 
(1975). 




Experimental 

Crystal data 

C24H20N2 
Mr = 336.42 
Monoclinic, F^Jn 
a = 10.362 (3) A 
b = 8.938 (2) A 
c = 19.387 (5) A 
= 90.340 (5)° 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: refined from 
Af {XABS2; Parkin et al.. 1995) 
T^n = 0.990, r„„, = 1.000 

Refinement 

R[F^ > 2a{F^)] = 0.062 

wR(F^) = 0.183 

5 = 1.04 

3168 reflections 

299 parameters 



V = 1795.5 (8) A^ 
Z = 4 

Mo Ka radiation 
II = 0.07 mm"' 
r = 100 K 

0.14 X 0.14 X 0.003 mm 



17127 measured reflections 
3168 independent reflections 
2442 reflections with / > 2cr(/) 
Ri„, = 0.046 



12 restraints 

H-atom parameters constrained 
Ap„ax = 0.49 e A"' 
A/)„i„ = -0.29 e A"^ 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg3 and Cg4 are the centroids of the C4-C9 and C10-C15 rings, respectively. 



D-H- 


■A 




D-H 


H-A 


D-A 


D-H- - A 


cnA- 


-miA- 


■ -Nl' 


0.95 


2.45 


3.246 (8) 


141 


C21A- 


-H2M- 


■ ^3" 


0.95 


2.98 


3.888 (5) 


160 


C21S- 


-H21B-. 


■Cg4- 


0.95 


2.99 


3.914 (4) 


163 



Symmetry codes: fi) — x. — _v + 2. — z + 1: (ii) — x, — y + 1, — z + 1. 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012) and PLATON 
(Spek, 2009). 
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Supplementary data and figures for this paper are available from the 
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2,4,5-Triphenyl-l -(prop-2-en-l -yl)-l H-imidazole 

Mehmet Akkurt^ Shaaban K. Mohamed^ Adel A. E. Marzouk^ V. M. Abbasov and Francisco 
Santoyo-Gonzalez 

Comment 

The substituted imidazole derivatives are valuable in treatment of many systemic microbial infections and exhibit 
different types of pharmacological and biological activities (Kumar 2010). A number of substituted imidazoles, including 
clotrimazole, are selective inhibitors of nitric oxide synthase, which makes them interesting drug targets in inflammation, 
neurodegenerative diseases and tumors of the nervous system (Bogle et al, 1994; Castano et al, 2008). Imidazoles also 
belong to the class of azole antiftingals (Banfi et al, 2006), which mcludes 1 -vinyl imidazole, ketoconazole, miconazole, 
and clotrimazole. In this aspect we have prepared a series of tetrasubstituted imidazoles mcluding the title compound as 
potential bio-active precursors. Herein, we report the single-crystal X-ray structure of 2,4,5-Triphenyl-l-(prop-2-en-l- 
yl)-l//-imidazole (I). 

In the title compound (I), (Fig. 1), the two parts of the disordered imidazole ring adopt an envelope conformation [the 
puckering parameters (Cremer & Pople, 1975) are Q(2) = 0.076 (3) A, (p{l) = 357 (4) ° for (N1/N2A/C1/C2A/C3), and 
Q(2) = 0.146 (4) A, (p{2) = 180 (3) ° for (N1/N2B/C1/C2B/C3)]. The phenyl rings (C4-C9, C10-C15, C16A-C21Aand 
C16B-C21B) makes dihedral angles of 35.91 (7), 18.14 (17), 85.0 (2) and 87.8 (2)°, respectively, with the mean plane of 
the imadazole ring (N1/N2A/C1/C2A/C3) and the correspondmg angles are 18.8 (3), 35.3 (2), 85.7 (3) and 83.6 (3)°, 
respectively, for (N1/N2B/C1/C2B/C3). The bond lengths in (I) are within normal ranges and are comparable with those 
reported for the similar structures (Mohamed et al, 2013a,fe; Akkurt et al, 2013). 

In the crystal structure, molecules are linked by intennolecular C — H---N hydrogen bonds (Table 1, Fig. 2). In addition, 
C — H---;r interactions contribute to the stabilization of the crystal packing. 

Experimental 

The title compound was synthesized according to our reported method (Mohamed et al 2013a) in 83% yield. Colourless 
plates suitable for X-ray analyses were obtained by slow evaporation of a solution of (I) in ethanol, m.p. 377-379 K. 

Refinement 

All H atoms were placed in geometrically, with C — H = 0.95 and 0.99 A, and refined as riding with (7180(11) =1.2 Utq{C) 
of the parent atom. The carbon (C2) and nitrogen (N2) atoms which are adjacent at the imidazole ring and the phenyl 
(C16-C21) and propane (C22 — C24) groups which attached to them respectively, are disordered over two sites (with the 
suffixes A and B) with an occupancy ratio of 0.615 (3);0.385 (3). The atoms of the disordered propane groups were set to 
equal each other by an EADP instruction. The disordered phenyl ring (C16B-C21B) was constrained to a rigid hexagon 
with the AFIX 66 instruction, and for the other atoms of disorder the SIMU and DELU instructions were used in the 
refinement procedure. 
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Computing details 

Data collection: SMART (Bmker, 2001); cell refinement: SAINT (Bmker, 2001); data reduction: SAINT (BmkeT, 2001); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: PFhiGX (Farrugia, 2012) diwd PLATON {S^Qk, 2009). 




Figure 1 

View of the major component of the disordered title compound with the atom numbering scheme. Displacement 
ellipsoids for non-H atoms are drawn at the 30% probability level. 
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Figure 2 

The packing 
bonding and 



diagram of the title compound viewing along the b axis. The hydrogen atoms not involved in hydrogen 
the minor component of the disorder have been omitted for clarity. 



2,4,5-Triphenyl-1 -(prop-2-en-1 -yl)-1 H-imidazole 

Crystal data 

C24H20N2 
M, = 336.42 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 10.362 (3) A 
6 = 8.938 (2) A 
c= 19.387 (5) A 
y?= 90.340 (5)° 
V= 1795.5 (8) A' 
Z = 4 

Data collection 

Bruker SMART APEX CCD area-detector 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
phi and co scans 

Absorption correction: part of the refinement 
model (AF) 

{XABS2; Parkin et al, 1995) 

r^.„ = 0.990, r^ax= 1.000 



F(000) = 712 

Z),= 1.245 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2698 reflections 

6* = 2.2-21.5° 

fi = 0.07 mm-' 

T= 100 K 

Plate, colourless 

0.14 X 0.14 X 0.003 mm 



17127 measured reflections 
3168 independent reflections 
2442 reflections with /> 2(t(/) 
7?i„t = 0.046 

6ma = 25.0°, 6^i„ = 2.1° 
A = -12^12 
k = -\Q^\Q 
/ = -23^23 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i?2)] = 0.062 
wi?(F2) = 0.183 
S= 1.04 
3168 reflections 
299 parameters 
12 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difierence Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a^{Fo^) + (0.0987P)2 + 0.7593/'] 

where P = (7^0^ + 2Fe2)/3 
(A/<t)^< 0.001 
^P^^ = 0.49 e A-3 
Ap„^ = -0.29 e A-3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated fi-om the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 

estimation of distances, angles and torsion angles 

Refinement. Refinement on for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted /^-factors wR and all goodnesses of fit 5' are based on F^, conventional i?-factors R are based on F, with F set to 
zero for negative F^. The observed criterion of > (t{F^) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large as those 
based on F, and /{-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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H22D 


0.18350 


0.78200 


0.36070 


0.0730* 


0.385 (3) 


H23B 


0.38800 


0.87800 


0.39330 


0.0730* 


0.385 (3) 


H24C 


0.25300 


1.02150 


0.49140 


0.0730* 


0.385 (3) 


H24D 


0.39560 


1.06170 


0.45950 


0.0730* 


0.385 (3) 



Atomic displacement parameters (A^) 



jj^ CP ij^ ij^ 

Nl 0.0465 (10) 0.0351 (10) 0.0414(11) -0.0013 (8) 0.0027(9) 0.0000(8) 

N2A 0.046(2) 0.028(3) 0.032(3) 0.004(2) -0.0003 (18) 0.0005(16) 

CI 0.0441 (13) 0.0320 (12) 0.0449 (13) 0.0033 (9) 0.0037 (10) 0.0038 (9) 

C2A 0.049(3) 0.029(3) 0.030(3) 0.005 (2) -0.003 (2) -0.0054(18) 
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C\ (\A AC^ (A 1\ 


U.U3z / (Iz) 


A A/in ^^ i\ 
0.043Z (13) 


A AAAQ /'0^ 

o.ouuo (y) 


A AAOO /I A^ 

O.OOZZ (10) 


A AA/1 A 
0.0040 (y) 




r\ r\A AH ( \ 


A A'2 AO /I 1 \ 

u.U3uy (11) 


A A/1 11 / 1 0\ 

0.0413 (Iz) 


A AAA 1 /OA 

—0.0001 (y) 


A AAOO /'I A\ 

O.OOZZ (10) 


A AAAQ {C\\ 

— O.OOOo (9) 


CD 


(\ AC 1 Q /I /1\ 

U.UdU (14) 


A A1 A 1 / 1 O \ 

u.u3yi (iz) 


A Ayl AA / 1 O \ 

o.o4oy (Iz) 


A AA/1 O / 1 A\ 

0.0040 (10) 


A AA/CA / 1 f\\ 

o.oooy (10) 


A AA 1/1/1 A\ 

0.0014 (10) 


Co 


U.UoUy (loj 


A C\A in /I 1\ 

U.U41 / (13) 


0.0433 (13) 


A AAC/i /"I 1 \ 

0.005O (11) 


A AAT/I /"I 1 \ 
0.00 /4 (11) 


A AA/C-l /"I A^ 

0.00o3 (10) 


C / 


U.Uooo (io) 


A A/1 C? /"I /1\ 

l).U4j / (14) 


A A/lOO /'I lA 

U.04ZZ (13 ) 


A AAIO /"I T\ 

— 0.0U3Z (Iz) 


A AAA/1 /'I 0^ 

o.ooy4 (Iz) 


A AAT 1 /I 1 \ 

O.OOZl (11) 


Co 


A AC 1 O / 1 /I \ 

U.UMo (14) 


A A1 A 1 / 1 1 \ 

U.U3yi (13) 


A ACCA /I C\ 

0.055y (15) 


A AAAC /I 1 \ 

—0.0005 (11) 


AAI/II 

0.0143 (Iz) 


A AA1 A / 1 1 \ 

— o.oo3y (11) 


cy 


O.OjOz (14) 


A A'2 1 A /I 

u.03iy (Iz) 


A AC/IA /I A\ 

0.0540 (14) 


A AAA1 /I A\ 

0.0001 (10) 


A AAOC fl ^\ 

0.00z5 (11) 


A AA'3 A tl A\ 
0.0034 (10) 


CiU 


U.IJ43J (13) 


A A1 AC /I 1 ^ 

U.UjUj (11) 


A A/1 11 /■! o^ 
0.0411 (Iz) 


A AAAO /OA 

o.oooy (y) 


A AAT A i\ fW 

0.0034 (10) 


A AAA/1 /OA 

—0.0004 (y) 


Cil 


A A/1 C/^ /'I 

U.U4DD (13) 


A A'2 1A /■ 1 1\ 

U.U334 (Iz) 


A Acn ^^ A\ 
0.0533 (14) 


A AA 1 1 /■ 1 A^ 

0.UU13 (10) 


A AA1 0 / 1 1 ^ 

O.OOIZ (11) 


A AAA 1 /■! AA 

—0.0001 (10) 


C12 


U.U460 (14) 


A A/I 1 A /I 1\ 

U.U4iy (13) 


A AC1A /"l A\ 

0.053y (14) 


A AAA1 / 1 1 \ 

—0,0003 (11) 


A AAOA /I 1 \ 

— O.OOoO (11) 


A AAC A 1 1 \ 

—0.0054 (11) 


Cli 


A A /I C\ 

O.OolU (Ij) 


A A/1 /CC /"I /1^ 

0,04oD (14) 


A A/1 1 I /"I '3\ 

0,0413 (13) 


A AA'^/1 /"\ 

0,00z4 (Iz) 


A AAOA /I 1 \ 

—O.OOoO (11) 


A AA1 1 /I 1 A 
0.0011 (11) 


C14 


A A/:: 1 o /I c\ 

U.Uolz (lo) 


A A/1CA /I /1\ 

U.(j43U (14) 


A A/1 1 O /I 1\ 

0.041o (13) 


A AA/CA /'I 0\ 

— o.uo6y (Iz) 


A AA1A /I 1 \ 

—0.0030 (11) 


A AA/CA /"I 1 \ 
0.0060 (11) 


CiD 


A ACAA (\ 1\ 
\J.\JJ\J\) (13) 


A Al 0/1 /I T\ 

U.U3o4 (Iz) 


A A/1 A 1 ^^ i\ 
0.0401 (Iz) 


A AA/1 1 /■! A^ 

—0.0043 (10) 


A AA1 1 /I AA 

—0.0033 (10) 


A AAAO /I AA 
O.oooy (10) 


CloA 


A A'3'> 1 /I A\ 

u.03zi (ly) 


A A/1 1 

0.041 (z) 


A AT7A /I 0\ 

O.Oz /O (lo) 


A (\f\£iZ /I ^\ 

0.00o5 (16) 


A AA1 1 /I C\ 

0.0013 (15) 


A AAAT /I C\ 

—0.000/ (15) 


Ci /A 


A A1 A /I \ 
(J.U3(J (3) 


A AO O 

0.035 (z) 


A AC 1 

0.051 (3) 


A AAC 

0.005 (z) 


A A 1 A /TX 

0.010 (z) 


A AAA 

0,000 (z) 


CioA 


A A1 AO /I A^ 

(j.(j3(jo (ly) 


A ACA 

O.OjO (z) 


A A/1 A /"OA 

0.040 (z) 


A AA/1 /I /I T\ 

—0.0044 (1 /) 


A AAA1 /I C\ 
0.0001 (15) 


A AAA1 /I n\ 

—0.0003 (1 /) 


CiyA 


A A/1 1 
U.U41 (z) 


A ACO 

o.o^y (3 ) 


A A/1 1 

0.041 (z) 


A AAAT /l Q^ 

0.000/ (lo) 


A AA/1 C /■ 1 /^;\ 

—0.0045 (16) 


A (\f\^Q /■! OA 

— O.OO60 (lo) 


CzOA 


A ACA 

O.UjU (z) 


0.0o3 (3) 


A ACA 

0.050 (z) 


A AAA /''*)\ 

0.000 (z) 


A AIA'7 /I A\ 

o.ozo/ (ly) 


A A1A /1\ 

— O.OzO (z) 


CzlA 


U.Uo4 (3) 


A A /I O /I \ 

0.046 (3) 


A A1 O /OA 

0.036 (z) 


A AA/C /'^^ 

— O.OOo (z) 


A AAI 

0.003 (z) 


A A 1 C 1 f ^ OA 

—0.0151 (lo) 


CzzA 


A ACA/1 /I 

U,Uj04 (Id) 


O.Ool (z) 


AA/1A1 /1/1\ 

0.0401 (14) 


A AA1 A / 1 /I A 

0,0030 (14) 


A AACT ^^ 
0.005 / (13) 


A Al 00 /I 1A 

O.Olzz (Iz) 


CzoA 


A ACA/1 /^l ^\ 

U.UjU4 (Id) 


O.Ool (z) 


A A/1A1 /"I /1\ 

0.0401 (14) 


A AAIA f^A\ 

0.0030 (14) 


A AACT /"I '2^ 

0.005 / (13) 


A Al 00 /I OA 

O.Olzz (Iz) 


C24A 


0,0d04 (lo) 


O.Ool (z) 


A A/1 A1 /I A\ 

0,0401 (14) 


A AAI A ^^ A\ 

0,0030 (14) 


A AACT /"I ■3\ 
0.005 / (13) 


A Al OO /I OA 

O.Olzz (Iz) 


Cz4r> 


A AiCA 

U.UoU (4) 


A ATI /'/1\ 

0.0/3 (4) 


A A/1 O 

0.046 (3) 


A A AT /1\ 

—0.00/ (3) 


A Al 1 

—0.011 (3) 


A A 1 A /T A 

0.010 (z) 


CI /D 


A AQA /'^\ 

U.UoU (/) 


A A/1 A /'C\ 

0.040 (j) 


A 1 1 /I A\ 

0.130 (10) 


A Al "2 /'C\ 

—0.013 (5) 


A A A 1 /''7\ 
0.001 (/) 


A AA1 /CA 

—0.001 (5) 


ClOD 


A (VII {1\ 

U.U33 (3) 


A f\/^^ /A\ 

O.OOO (4) 


A A/IC /'2^ 

0.045 (3) 


A A AO 

— O.OOz (3 ) 


A AAO /'^^ 

—O.OOz (3) 


A AA/1 /"I A 

0,004 (3 ) 


C19B 


U.OoU (4) 


A AC C / A\ 

0.055 (4) 


A r\£f\ ^ A\ 

0.060 (4) 


A AAA /TX 

-0.009 (3) 


0,029 (3) 


A A 1 c A 

—0.015 (3) 


CzUb 


0.058 (4) 


A AzCin /CN 

0.069 (5) 


A A/iT'l / /I \ 

0.06z (4) 


A A A A ^ A\ 

—0.004 (4) 


A AT 1 //I \ 

—0.031 (4) 


A A 1 0 ^ A\ 

— O.Olo (4) 












0 001 (^ \ 




C2B 


0.052 (4) 


0.024 (5) 


0.039 (5) 


-0.005 (4) 


-0.004 (4) 


0.000 (3) 


C16B 


0.037 (3) 


0.050 (4) 


0.031 (3) 


-0.014 (3) 


0.003 (3) 


-0.008 (3) 


C23B 


0.060 (4) 


0.073 (4) 


0.048 (3) 


-0.007 (3) 


-0.011 (3) 


0.010 (2) 


C21B 


0.085 (6) 


0.052 (4) 


0.040 (4) 


0.007 (4) 


0.004 (4) 


-0.018 (3) 


C22B 


0.060 (4) 


0.073 (4) 


0.048 (3) 


-0.007 (3) 


-0.011 (3) 


0.010 (2) 



Geometric parameters (A, °) 



Nl— CI 


1.353 (3) 


C20A— C21A 


1.389 (6) 


Nl— C3 


1.334 (3) 


C20B— C21B 


1.390 (6) 


N2A— C2A 


1.373 (7) 


C22A— C23A 


1.496 (6) 


N2A— C3 


1.361 (6) 


C22B— C23B 


1.468 (12) 


N2A— C22A 


1.461 (6) 


C23A— C24A 


1.254 (6) 


N2B— C2B 


1.401 (12) 


C23B— C24B 


1.255 (19) 


N2B— C22B 


1.477(11) 


C5— H5 


0.9500 


N2B— CI 


1.296 (8) 


C6— H6 


0.9500 


CI— C2A 


1.445 (7) 


C7— H7 


0.9500 


CI— CIO 


1.467 (3) 


C8— H8 


0.9500 


C2A— C16A 


1.469 (7) 


C9— H9 


0.9500 


C2B— C3 


1.426(10) 


Cll— Hll 


0.9500 


C2B— C16B 


1.477(11) 


C12— H12 


0.9500 


C3— C4 


1.471 (3) 


C13— H13 


0.9500 
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C4— C5 
C4— C9 
C5— C6 
C6— C7 
C7— C8 
C8— C9 
CIO— Cll 
CIO— C15 
Cll— C12 
C12— C13 
CI 3— C 14 
C14— C15 
C16A— C17A 
C16A— C21A 
C16B— C17B 
C16B— C21B 
C17A— C18A 
C17B— C18B 
C18A— C19A 
C18B— C19B 
C19A— C20A 
C19B— C20B 

CI— Nl— C3 
C2A— N2A— C3 
C2A— N2A— C22A 
C3— N2A— C22A 
C2B— N2B— C22B 
CI— N2B— C2B 
CI— N2B— C22B 
Nl— CI— C2A 
N2B— CI— CIO 
Nl— CI— CIO 
Nl— CI— N2B 
C2A— CI— CIO 
N2A— C2A— CI 
N2A— C2A— C16A 
CI— C2A— C16A 
N2B— C2B— C3 
C3— C2B— C16B 
N2B— C2B— C16B 
C2B— C3— C4 
Nl— C3— C4 
Nl— C3— C2B 
Nl— C3— N2A 
N2A— C3— C4 
C5— C4— C9 
C3— C4— C5 
C3— C4— C9 



1.395 (3 
1.392 (3 
1.387 (3 

1.383 (4; 
1.382 (4 

1.384 (4 
1.397 (3 
1.394 (3 

1.384 (3 

1.381 (3 

1.382 (3 

1.385 (3 
1.339 (9 
1.406 (6; 
1.390 (6 
1.390 (6 
1.457 (7 
1.390 (6; 
1.341 (5 
1.390 (6 
1.367 (6; 
1.390 (6; 

107.06 ( 
105.9 (4 

124.1 (5 

129.4 (3 
124.0 (8 
105.6 (7; 
130.0 (7 

107.2 (3 
122.9 (4 
122.26 ( 
112.2(4 

130.0 (3 

106.6 (5 

122.1 (5 
131.1 (4 

106.7 (7 
132.1 (T 

120.8 (8 
129.6 (4 
122.82 ( 
105.6 (4 

112.5 (2 
123.8 (2 
118.0(2 
122.63 ( 
119.34 ( 



8) 



9) 



9) 



9) 
9) 



C14— H14 
C15— H15 
C17A— H17A 
C17B— H17B 
C18A— H18A 
C18B— H18B 
C19A— H19A 
C19B— H19B 
C20A— H20A 
C20B— H20B 
C21A— H21A 
C21B— H21B 
C22A— H22A 
C22A— H22B 
C22B— H22C 
C22B— H22D 
C23A— H23A 
C23B— H23B 
C24A— H24A 
C24A— H24B 
C24B— H24C 
C24B— H24D 

C6— C5— H5 
C5— C6— H6 
C7— C6— H6 
C6— C7— H7 
C8— C7— H7 
C7— C8— H8 
C9— C8— H8 
C4— C9— H9 
C8— C9— H9 
CIO— Cll— HI 1 
C12— Cll— Hll 
Cll— C12— H12 
C13— C12— H12 
C12— C13— H13 
C14— C13— H13 
C13— C14— H14 
C15— C14— H14 
CIO— C15— H15 
C14— C15— H15 
C16A— C17A— H17A 
C18A— C17A— H17A 
C16B— C17B— H17B 
C18B— C17B— H17B 
C17A— C18A— H18A 
C19A— C18A— H18A 
C17B— C18B— H18B 



0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9900 
0.9900 
0.9900 
0.9900 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 
0.9500 

120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
119.00 
119.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
121.00 
121.00 
120.00 
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C4— C5— C6 
C5— C6— C7 
C6— C7— C8 
C7— C8— C9 
C4— C9— C8 
Cll— CIO— C15 
CI— CIO— Cll 
CI— CIO— C15 
CIO— Cll— C12 
Cll— C12— C13 
C12— C13— C14 
C13— C14— C15 
CIO— C15— C14 
C17A— C16A— C21A 
C2A— C16A— C21A 
C2A— C16A— C17A 
C2B— C16B— C17B 
C17B— C16B— C21B 
C2B— C16B— C21B 
C16A— C17A— C18A 
C16B— C17B— C18B 
C17A— C18A— C19A 
C17B— C18B— C19B 
C18A— C19A— C20A 
C18B— C19B— C20B 
C19A— C20A— C21A 
C19B— C20B— C21B 
C16A— C21A— C20A 
C16B— C21B— C20B 
N2A— C22A— C23A 
N2B— C22B— C23B 
C22A— C23A— C24A 
C22B— C23B— C24B 
C4— C5— H5 

C3— Nl— CI— C2A 
C3— Nl— CI— CIO 
CI— Nl— C3— N2A 
CI— Nl— C3— C4 
C3— N2A— C22A— C23A 
C2A— N2A— C3— Nl 
C22 A— N2 A— C3— N 1 
C2A— N2A— C3— C4 
C22A— N2A— C3— C4 
C3— N2 A— C2A— C 1 6A 
C3— N2A— C2A— CI 
C22A— N2A— C2A— C 1 
C2A— N2A— C22A— C23A 
C22 A— N2 A— C2 A— C 1 6 A 



120.6(2) C19B— C18B— H18B 120.00 

120.5(2) C18A— C19A— H19A 119.00 

119.4(2) C20A— C19A— H19A 119.00 

120.2 (2) C18B— C19B— H19B 120.00 
121.2(2) C20B— C19B— H19B 120.00 
118.1 (2) C19A— C20A— H20A 120.00 
119.59(19) C21A— C20A— H20A 120.00 
122.34 (19) C19B— C20B— H20B 120.00 
120.9(2) C21B— C20B— H20B 120.00 

120.3 (2) C16A— C21A— H21A 120.00 
119.5(2) C20A— C21A— H21A 120.00 
120.5 (2) C20B— C21B— H21B 120.00 
120.7(2) C16B— C21B— H21B 120.00 
119.3(5) N2A— C22A— H22B 108.00 
120.5 (4) N2A— C22A— H22A 108.00 

120.3 (4) H22A— C22A— H22B 107.00 

121.1 (5) C23A— C22A— H22A 108.00 
120.0 (3) C23A— C22A— H22B 108.00 
118.9(5) N2B— C22B— H22D 109.00 

120.4 (6) H22C— C22B— H22D 108.00 
120.0 (4) C23B— C22B— H22C 109.00 
118.6(4) C23B— C22B— H22D 109.00 
120.0(4) N2B— C22B— H22C 109.00 
121.7(4) C22A— C23A— H23A 117.00 
120.0(3) C24A— C23A— H23A 117.00 
119.8(4) C22B— C23B— H23B 112.00 
120.0(4) C24B— C23B— H23B 112.00 

120.2 (4) H24A— C24A— H24B 120.00 
120.0 (4) C23A— C24A— H24A 120.00 
115.9(4) C23A— C24A— H24B 120.00 
113.7(7) C23B— C24B— H24C 120.00 
125.4 (4) C23B— C24B— H24D 120.00 
136.7(11) H24C— C24B— H24D 120.00 
120.00 

-8.2 (3) Nl— C3— C4— C5 150.5 (2) 

179.56 (17) N2A— C3— C4— C9 139.5 (3) 

9.1(3) C9— C4— C5— C6 -1-4(3) 

178.39 (17) C3— C4— C5— C6 179.5 (2) 

105.6(5) C5— C4— C9— C8 1.2(3) 

-6.0 (4) C3— C4— C9— C8 -179.6 (2) 

165.4 (4) C4— C5— C6— C7 0.7 (3) 

-175.2(3) C5— C6— C7— C8 0.1(4) 

-3.8 (6) C6— C7— C8— C9 -0.2 (4) 

-174.0(4) C7— C8— C9— C4 -0.4(4) 

0.6(5) CI— CIO— Cll— C12 -179.6(2) 

-171.4(4) Cll— CIO— C15— C14 -0.5(3) 

-84.4 (6) CI— CIO— C15— C14 -179.8 (2) 

14.0(8) C15— CIO— Cll— C12 1.1(3) 
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N 1 — C 1 — C 1 0 — L 1 1 


—23.1 (3) 




/^1A /"'ll /^I'l 


A O //I \ 

-0.8 (4) 


■\T1 /"'I /"^'l A "Kyi A 

N 1 — C 1 — C2 A — N2 A 


4.7 (4) 




Cll — C12 — C13 — C14 


-0.1 (4) 


CzA — CI — CI 0 — C 1 5 


—14.0 (4) 




C12 — C13 — C14 — CI 5 


0.7 (4) 


CzA — CI — CI 0 — C 1 1 


166.6 (3) 




C13 — C14 — C15 — CIO 


-0.4 (3) 


Nl — CI — CzA — C16A 


1 no n /c\ 

178.7 (5) 




CzA — C 1 6 A — C 1 7 A — C 1 o A 


-179.2 (5) 


C 1 0 — CI — C2A — N2A 


176.1 (3) 




C17A — C16A — C21A — C20A 


-0.6 (7) 


C 1 0 — CI — C2A — C 1 oA 


-9.9 (7) 




/"^'^lA /"^l/'A /"^ITA /~110A 

C21A — CloA — C17A — C18A 


1 A /0\ 

1.0 (8) 


N 1 — C 1 — C 1 0 — L 1 5 


156.25 (19) 




CzA — C 1 oA — Cz 1 A — CzOA 


179.6 (4) 




OO.H- \ l ) 




n^^A CM A riRA noA 




N2 A— C2 A— C 1 6A— C2 1 A 


93.4 (6) 




C 1 7 A— C 1 8 A— C 1 9 A— C20 A 


-0.2 (6) 


1 — l^Z A — 1 OA — 1 A 


'7Q Q 

ly.o (0) 




r^ioA r^iQA r^ifw a 
C i o A — C 1 y A — CzUA — Cz i A 


U.O (0) 


C 1— C2 A— C 1 6A— C 1 7A 


100.4 (7) 




C 1 9A— C20A— C2 1 A— C 1 6A 


-0.2 (6) 


Nl— C3— C4— C9 


-28.6 (3) 




N2A— C22A— C23A— C24A 


-8.4 (7) 


N2A— C3— C4— C5 


-41.4(4) 








Hydrogen-bond geometry (A, °) 










Cg3 and Cg4 are the centroids of the C4- 


-C9 and C10-C15 rings, respectively. 




D—U-A 




D— H 


R-A D-A 


D—Vl-A 


C17^— H17^-N1' 




0.95 


2.45 3.246 (8) 


141 


C2AA—mAA-mA 




0.95 


2.54 2.882 (8) 


101 


CllA—miA-CgV 




0.95 


2.98 3.888 (5) 


160 


C21S— H21S-Cg4' 




0.95 


2.99 3.914 (4) 


163 



Symmetry codes: (i) -x, -jH-2, -z+1; (ii) -x, ->H-1, -z+1. 
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